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US Generation by Fuel Type (historical & projected)
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New Capacity Additions 2010-2035
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= 223 gigawatts of need
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= Assuming no change in law,
gas and renewables dominate
projected capacity additions
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Nuclear (Post-Fukushima)
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= Nuclear Regulatory Commission (NRC) established Japan Task Force
BRFHRFAZEENBERDFIRVFR—REHRE

= Task force report issued July 2011 recommending regulatory changes
2011 F7TARITDIRIFR—RABETHRHNDEEFZEE
= Report now subject to full Commission review
ZEROHRFRATOREMRETICEDVV-HE
= Several Commissioners have questioned recommendations
BHOZENBEICREBZTEL
= But rulemakings possible, which may affect operating and future plants
—AT. BERUVSEDEFHAREMEEEZEZLFAFEDATRESEIEHS

= Public opinion polls
HERERE

= 70% more concerned about nuclear disaster
10%LL EMNRFHERZTRER

= 58% less supportive of expanding nuclear power
58%Kim MR FHREDHKRZE I H

= But 58% believe US nuclear power plants are safe
— 7T 58NN REDREFAREMMALETHEHEEFEZA TS
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Coal
A%

= Continued uncertainty about regulation of greenhouse gases and
other environmental impacts of coal
AENRARRHRUVZDOMARDREICHT HEEICDNTOREEEMSI
SHRSFAELTLS

= Affects retirements of coal capacity: 8.8 gigawatts to 72.6 gigawatts projected,
depending on scope of regulation
BARICEDEBRENBONDEE RIS REBH LY, 8.8F T bMin72.6%
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= Uncertainty over greenhouse gas regulation negatively affects development of
clean coal technologies
BENRARBRFHCOVDTOFREEENREICEEZS ATV KA AT O
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Gas
HR

Shale gas production increasing:
x— LA REEDEM:
= 17% per year growth from 2000 to 2006
20004 H 520065 Ol I 2 17%1E N
= Accelerating to 48% per year growth from 2006 to 2010
2006 FE M 52010F IZIEMNRATIZHEANL . FRHE48%1E N

Environmental concerns with “fracking”; varies by state
FKEMBR IDRE EDOBE: MICKYELGS

Gas-fired generation valued as complement to intermittent renewables

HARNEBIEROEBETMEIRILY—ZHT T HLDELTEERSA TS

Projected gas prices expected to be less volatile
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Gas Price Projections
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Renewables
BAREETRILT—

= Renewable Energy Standards
BEMREIRIILEF—ORE

= Direct incentives
EENGA T4

= Feed-In Tariffs / Distributed Generation
EE M ERGHE, 2 FHE

= Challenges
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Renewable Energy Standards
BAERRRIRILF—DEE

= Approximately 30 states have renewable energy standards

KIB0D M THARREIRILF—DOREENFEFIN TS
= Example: California requires 33% of electricity sold in the state to be generated by renewables by
2020

Bl: A)TAHIL=TF M IF2020FEFETIZM A TIRFEINDIEITDIZ3NETEERRETRILT—IZLEEE
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= Generators earn “renewable energy credits” or “RECs” for each megawatthour of
electricity generated and can sell them with, or separately from, the electricity

HBEEIAHIYMESEDREBIZHT A BERRETRIILT—IZRIXIEIRECIZITH
U, ZENoZEBHEHAETRIIEAEIRIZFTHNT HENTES

= Standards vary by state

BEEFIMILIZELGD

= Definition of what is “renewable” varies by state, too
TBERRIRILT—IOERLMIEICELD

= RECs can be resource-specific
RECISDWTIHHEBRZRESNSEEHS
= Example: solar (“SREC”) or off-shore wind (“OREC”)
5. Kbz¥ (TSREC)) X4 &EE A (TORECI)
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Feed-In Tariffs (FITs) / Distributed Generation
& 7l 18 B INHIE . 2R EE

= Limited use of FITs in wholesale market (due to regulatory constraint)

15t T35 T D B %€ fili 4% B B Fll B 00 £% A FlI PR (FR &l 12 &k S FR)

= Alternative approach: “net metering”

REiE: TIERIEEHE
= Retail customers reduce use of utility-generated power and secure revenue from
RECs by buying power directly from on-site distributed generation

INERERIIARREERTNDERZRLOL. AT A AEENCEEBENZEAT L
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= |f generation exceeds load, the excess is transmitted to the grid and customer
receives a credit

RELREARBLBAHE . BENNETRCEBSN. BELERERTS
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Renewables — Challenges
BARREIRILF—RE

= Transmission XE
= Resources often distant from load
EERNO—RHDOEENTNSIENS Y
= High saturation of renewables creates operational issues
BEMARIRILT—OBEOEIREICLYEE EOBENFELETS
= Numerous regulatory measures aimed at addressing issues, including promotion of storage
technologies

FFERMOREEZSH. BEXNICD-OIZZHORFBENFEIN TS
= Cost allocation is a continuing issue
B E RGN GEESGEoTLNS

= Environmental IRiE
= |mpact of renewables on pristine land, wildlife and oceans a continuing issue
BAFMREIRAILT—HIRAROLE FEEMRTEBFICEZSEENRIRMGRELL> TS
= Regulatory initiatives to streamline siting on federal lands and oceans
EFFAE MR VB FRAOEFEETIREDOLTOERY A

= Cost &H

= With few exceptions, renewables are not cost competitive with fossil fuels
—EFINERNT, BETREIRILF—ICHIEBRFBIIHTHER L OFHFE DL
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Summary

=]

= Regulatory uncertainty slows investment in coal and nuclear

RENDVTOFERENBAREVRFAREBE~ADEEZHHSETIND

= Continued federal and state support for renewables, including efforts to
overcome challenges, provides positive outlook

BREANDOXIEF ., BEAREIRILX—IT0T HER R UMD YR—rL#kEsh
TWAIETHIREHERBELEFOTNS

= Favorable outlook for gas prices and supply, will support new gas
generation
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